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$VKRUWFXWPHWKRGIRUIDVWHUGHWHUPLQDWLRQRISHUPHDELOLW\FRHIILFLHQWIURPWLPHODJ
H[SHULPHQWV
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8QLYHUVLW\RI2WWDZD&DQDGD0HPEUDQH7HFKQRORJ\DQG5HVHDUFK,QF86$
7LPHODJSHUPHDWLRQH[SHULPHQWVDUHDZHOONQRZQPHWKRGIRUWKHGHWHUPLQDWLRQRISHUPHDELOLW\
DQG GLIIXVLRQ FRHIILFLHQWV RI JDVHV LQ SRO\PHU ILOPV ,Q WKHVH H[SHULPHQWV SUHVVXUL]HG JDV LV
EURXJKWLQFRQWDFWZLWKRQHVLGHRIWKHILOPDQGWKHDPRXQWRIJDVHYROYLQJIURPWKHRSSRVLWH
ORZSUHVVXUHVLGHRIWKHILOPLVPHDVXUHGDVDIXQFWLRQRIWLPH7KHSHUPHDELOLW\FRHIILFLHQW LV
REWDLQHGIURPWKHVWHDG\VWDWHSHUPHDWLRQIOX[DQGWKHGLIIXVLRQFRHIILFLHQWLVREWDLQHGIURPWKH
SHUPHDWLRQIOX[YHUVXVWLPHEHKDYLRUWKURXJKDQH[WUDSRODWLRQPHWKRG>@7KHWLPHUHTXLUHGWR
UHDFKVWHDG\VWDWHSHUPHDWLRQ LVRI WKHRUGHURIVHYHUDOKRXUVRU OHVV IRUPRVWSRO\PHUVEXW
FDQEHRI WKHRUGHURIZHHNVRUHYHQPRQWKV IRU ILOPVSUHSDUHG IURP ORZSHUPHDELOLW\EDUULHU
SRO\PHUV,QWHUPVRIDGLPHQVLRQOHVVWLPH±)RXULHUQXPEHU)R±VWHDG\VWDWHSHUPHDWLRQLV
DWWDLQHGDW)Rӻ ,Q WKLVSDSHUDQRYHOPHWKRG LVGHVFULEHGIRU WKHHDUO\GHWHUPLQDWLRQRI
WKHSHUPHDELOLW\FRHIILFLHQWZKLFK\LHOGVJRRGHVWLPDWHVDWWKWKHWLPHLWQRUPDOO\WDNHVZLWK
WKHFRQYHQWLRQDOWLPHODJPHWKRGV7KLVQHZVKRUWFXWPHWKRGLVEDVHGXSRQLXVLQJDNQRZQ
EXWOLWWOHXVHGVKRUWWLPHDSSUR[LPDWLRQRIWKHGLIIXVLYLW\RIWKHPHPEUDQHIROORZLQJWKHZRUNRI
5RJHUV>@DQGLLXVLQJDQXSVWUHDPIOX[RUDQDYHUDJHGIOX[FDOFXODWHGIURPERWKXSVWUHDP
DQGGRZQVWUHDPSUHVVXUHPHDVXUHPHQWV

7KH5RJHUV VKRUWWLPHDSSUR[LPDWLRQ DOORZVPDQLSXODWLQJ WKH HDUO\ SUHVVXUH UHVSRQVH LQ WKH
RXWIORZYROXPHSOWWRWKHIROORZLQJIRUP>@
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ZKHUH$DQG ODUHWKHDUHDDQGWKLFNQHVVRIWKHPHPEUDQHS LVWKHXSVWUHDPSUHVVXUH9 LV
WKHYROXPHRIWKHRXWIORZUHFHLYHU7LVWKHWHPSHUDWXUHDQG5LVWKHJDVFRQVWDQW,IWKHSORWRI
( )OQ   S O W W YHUVXV W\LHOGVDVWUDLJKW OLQHWKHGLIIXVLYLW\'FDQEHHYDOXDWHGIURPWKHVORSH
ZKLOH WKH VROXELOLW\ 6 IURP WKH LQWHUFHSW LQ WXUQ WKH SHUPHDELOLW\3 '×67KH GLIIXVLYLW\
HYDOXDWHGIURPWKH5RJHUVDSSUR[LPDWLRQ LV LQJRRGDJUHHPHQWZLWK WKHGLIIXVLYLW\GHWHUPLQHG
IURPWKHFODVVLFDOWLPHODJPHWKRG2QWKHRWKHUKDQGWKHVROXELOLW\HVWLPDWHGIURPWKHLQWHUFHSW
PD\ JUHDWO\ GLIIHU IURP WKH VROXELOLW\ GHWHUPLQHG IURP WKH FODVVLFDO WLPH ODJ PHWKRG 7KLV LV
EHFDXVH WKH LQWHUFHSW LQ WKH 5RJHUV DSSUR[LPDWLRQ LV WKH QDWXUDO ORJDULWKP RI D WHUP ZKLFK
FRQWDLQV 6 7KXV HYHQ VPDOO YDULDWLRQV LQ WKH VORSH ZKLFK DUH LQFRQVHTXHQWLDO IRU WKH
HVWLPDWLRQRI'ZLOOPDJQLI\H[SRQHQWLDOO\WKHHUURULQ6>@

,Q WKH QHZ VKRUWFXW PHWKRG WKH PHPEUDQH GLIIXVLYLW\ HVWLPDWHG IURP (T  LV XVHG WR
PDQLSXODWH WKH WUDQVLHQW IOX[ - LQWR WKH VWHDG\ VWDWH IOX[ -∞ ,Q WXUQ WKH ODWWHU LV XVHG WR
FDOFXODWH3:KLOH-∞FDQEHHVWLPDWHGIURPWKHJDVIOX[HQWHULQJWKHPHPEUDQH-LQRUWKHJDV
OHDYLQJWKHPHPEUDQH-RXWWKHIRUPHUFDQEHPRQLWRUHGLPPHGLDWHO\DIWHULQLWLDWLRQRIWKHJDV
SHUPHDWLRQH[SHULPHQW2QWKHRWKHUKDQGXQWLO)RӻWKHJDVGRHVQRWHPHUJHIURPWKH
PHPEUDQHGRZQVWUHDP0RUHRYHUZKHQ WKHJDVVWDUWVHPHUJLQJ IURP WKHPHPEUDQH-RXW LV
UHODWLYHO\VPDOOPDNLQJ LWVDFFXUDWHPRQLWRULQJGLIILFXOW)LJ LOOXVWUDWHV WKHDSSOLFDWLRQRI WKH
QHZ PHWKRG IRU WKH HDUO\ GHWHUPLQDWLRQ RI WKH PHPEUDQH SHUPHDELOLW\ EDVHG RQ -$9* WKH
DULWKPHWLFDYHUDJHRI-LQDQG-RXWZKLFKDW)RLVHVVHQWLDOO\HTXDOWR-LQ,WLVHYLGHQW
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
1397 B. Kruczek et al. /  Procedia Engineering  44 ( 2012 )  1396 – 1398 
WKDWULJKWDIWHULQLWLDWLRQRIWKHJDVSHUPHDWLRQH[SHULPHQWWKHFRUUHFWHGSHUPHDELOLW\YDOXHVDUH
UDQGRPO\GLVWULEXWHGDURXQGWKHDYHUDJHSHUPHDELOLW\&RQVHTXHQWO\WKHDYHUDJHSHUPHDELOLW\
FRXOGEHHYDOXDWHGIURPDWLPHIUDPHPXFKVKRUWHU WKDQWKHRQH LQ)LJ+RZHYHU WKHWLPH
IUDPHXS WR)R  LV UHTXLUHG WR FROOHFW WKHGRZQVWUHDPSUHVVXUHGDWD IRUHVWLPDWLRQRI'
IURP(T ,W LV LPSRUWDQW WR HPSKDVL]H WKDW DW)R    JDV SHUPHDWLRQ LV VWLOO DW D KLJKO\
WUDQVLHQWVWDWH

)LJXUH 3ORWUHYHDOLQJWKHPHWKRGEHKLQGHVWLPDWLQJWKHSHUPHDELOLW\ LQWKHQHZVKRUW
FXW PHWKRG *DV SHUPHDWLRQ H[SHULPHQW ZDV SHUIRUPHG XVLQJ QLWURJHQ DQG D
SRO\SKHQ\HOHQH R[LGH 332 PHPEUDQH 7KH REVHUYHG SHUPHDELOLW\ YDOXHV DUH
GHWHUPLQHG IURP WKH H[SHULPHQWDO DYHUDJH IOX[ -$9* GDWD ZKLOH WKH FRUUHFWHG
SHUPHDELOLW\ YDOXHV DUH GHWHUPLQHG IURP WKH VWHDG\ VWDWH IOX[ -∞ REWDLQHG E\
FRUUHFWLQJ-$9* XVLQJ WKH )RXULHU QXPEHUGHSHQGHQW FRUUHFWLRQ IDFWRUV  7KHDYHUDJH
SHUPHDELOLW\RI%DUUHUZKLFKLVGHQRWHGE\DKRUL]RQWDOOLQHLVREWDLQHGIURPWKH
DULWKPHWLFDYHUDJHRIWKHFRUUHFWHGSHUPHDELOLW\YDOXHVIRU)R

7KHQHZPHWKRGSUHVHQWHGLQWKLVSDSHULVHQDEOHGE\WKHDFFXUDWHPRQLWRULQJRIWKHSUHVVXUH
GHFD\DW WKHXSVWUHDPVLGHRI WKHPHPEUDQH7KLV LVDFFRPSOLVKHGE\XVLQJWKHFRQFHSWRID
WZRWDQNYROXPH>@(VVHQWLDOO\WKHXSVWUHDPSDUWRIWKHV\VWHPFRQVLVWVRIWZRYROXPHVWKH
ZRUNLQJYROXPHDQG WKH UHIHUHQFHYROXPHZKLFKFDQEHVHSDUDWHG E\ D YDOYH8VLQJD KLJK
SUHFLVLRQGLIIHUHQWLDOSUHVVXUHWUDQVGXFHUDOORZVYHU\DFFXUDWHPRQLWRULQJRIWKHSUHVVXUHGHFD\
LQ WKH ZRUNLQJ YROXPH DQG KHQFH -LQ E\ FRPSDULQJ WKH SUHVVXUH LQ WKH ZRUNLQJ YROXPH
FRQQHFWHGWRWKHPHPEUDQHZLWKWKHFRQVWDQWSUHVVXUHLQWKHUHIHUHQFHYROXPH

,Q WKLV SUHVHQWDWLRQ WKH GHWDLOV RI WKH QHZ VKRUWFXW PHWKRG ZLOO EH GLVFXVVHG $ VSHFLDO
HPSKDVLVZLOOEHJLYHQWRQHZRSSRUWXQLWLHVLQPHPEUDQHFKDUDFWHUL]DWLRQHQDEOHGE\DFFXUDWH
PRQLWRULQJRIWKHSUHVVXUHGHFD\XSVWUHDPIURPWKHPHPEUDQH7KHFKDOOHQJHVDVVRFLDWHGZLWK
WKHQHZWHVWLQJV\VWHPZLOODORVEHGLVFXVVHG

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